INTRODUCTION
As the need for increasing gas turbine engine operating temperatures has continued throughout the past decade, engine designers in recent years have been turning their attention more and more to the potential application of oxide dispersion strengthened (ODS) alloys in advanced engine designs. This is particularly true in the case of sheet materials for use in the combustor sections of gas turbines. With the material hot rolled at the higher temperatures, the effect of annealing temperature is even more pronounced. Figure  2 shows the complete lack of response to annealing for 30 minutes at 1533°K (2300OF) for sheet rolled at 1380'K (2025°F).
In the light of these results, all materials destined for further evaluation were annealed at 1616OK (2450'F) for 30 minutes.
The various optical microstructures produced as a function of the prior thermomechanical history are described in Table  2 , along with the typical macrostructural grain sizes observed upon macroetching the surface of the sheets.
It was noted that all of thesheets produced from the 1.33% oxide content powder had microstructures which exhibited oxide banding. This was not observed in the 0.80% oxide content material. As may be seen from the data in Table 2 , the higher oxide content material also exhibited an apparent tendency towards a finer macrostructural grain size than that for the lower oxide content sheet.
Typical transmission electron micrographs of both high and low oxidecontent material in the recrystallized condition are shown in Figure  3 . The rectangular dislocation cell structure shown in Figure  3 was present at both oxide levels, with the extent dependent upon thermomechanical processing history; however, the cell size in the high oxide content material was generally much smaller than that for the lower oxide content material.
In most cases, the structure of both materials was characterized by a mixture of this cell structure and three dimensional forests of random dislocation tangles.
The variation in optical microstructure observed as a function of changing the rolling temperature is illustrated in Figure  4 . As the rolling temperature was decreased from 1380'K (2025OF) to 1241°K (1775OF), the typical number of the grains through the thickness of the sheet increased. This was accompanied by a reduction in the macrostructural grain size, as shown in Table 2 .
The effect upon dislocation substructure is illustrated by the transmission electron micrographs presented in Figure  5 . As the finish rolling temperature decreased from 1380°K to 1311°K, the size of cells formed by pinned dislocations appeared to generally increase. The overall effect upon the relative quantities of cell structure and random dislocation tangles present has not yet been established; however, it was found that when the finish rolling temperature was reduced to 1241°K, the cell structure was largely absent.
The resulting effect upon the optical microstructure of increasing the reduction per pass during finish rolling from 20% to 30% is shown in Figure 6 . The number of grains through the thickness of the sheet was markedly increased, while the macrostructural grain size, as related by the data in Table  2, was little affected.
Considering the degree of variation in sheet structure observed as a function of thermomechanical history, a substantial spread in creep strength and formability properties was creep rupture test properties presented in Table 3 .
It is apparent from the data in Table 3 that, as a class, the 0.80% oxide material was stronger in creep than the 1.33% oxide material, while the formability of the sheets was comparable.
At both oxide levels, formability was seen to be generally reduced as finish rolling temperature decreased, but was affected only slightly by the size of the finish rolling reduc- Consolidating powder at the higher temperature appeared to improve the formability of the resulting final sheet product in both cases.
As for TMF' effects upon creep properties, it was interesting to observe opposite trends for the two oxide content levels.
In This is indicative of a lack of dislocation mobility.
The answer could be that there is a second major source of dislocations, active only at elevated temperature. The oxide particle/matrix interface could be such a source. Some possible evidence for dislocations emanating from the larger particle/matrix boundaries has been obtained in this study; however, the data are far from conclusive.
The effect of increasing the number of oxide particles on such a mechanism is unclear.
On the one hand, the increased number of particle/matrix interfaces would increase the number of dislocation sources.
On the other hand, the increased number of particles would tend to inhibit the migration of emanating dislocations to the high angle grain boundaries. This could account for the increase in creep strength observed for the high oxide material over the low oxide material at the lower rolling temperature, where the cell substructure is largely absent.
For the high oxide content material produced at the higher rolling temperature, the resulting finer dislocation cell structure could be expected to account for the lower creep strength relative to both the material rolled at 1241"K, and also to the lower oxide content material.
